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Salts can be prepared by the reaction of acids with alkalis.

(a)     (i)      The reactions of acids with alkalis can be represented by the equation below. Choose
a substance from the box to complete the equation.

 

carbon dioxide     hydrogen     oxygen    water

acid  +  alkali  →  salt  +  _____________________________
(1)

(ii)     Draw a ring around the word which best describes the reaction.

displacement       neutralisation       oxidation       reduction

(1)

1.

(b)     Sodium sulphate is an important salt.

          The table gives a list of some substances.

          Put a tick ( ) next to the names of the acid and the alkali that would react to make sodium
sulphate.

 

Substances ( )

Hydrochloric acid  

Nitric acid  

Potassium sulphate  

Sodium hydroxide  

Sodium nitrate  

Sulphuric acid  

(2)

(Total 4 marks)

One step in the manufacture of lead is the reduction of lead oxide with carbon. Lead and carbon
dioxide are the products of this reaction.

(a)     Write a word equation for this reaction.

___________________________________________________________________

(1)

2.
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(b)     What is meant by “reduction”?

___________________________________________________________________

(1)

(Total 2 marks)

The table shows some information about acids and alkalis.
 

Name of acid
or alkali

Type
Ions produced in

solution
pH

Effect on Universal
Indicator

Hydrochloric acid
Strong
acid H+ Cl– 1 Goes red

Sodium hydroxide
Strong
alkali Na+ OH– 13 Goes purple

Use the information in the table to help you answer parts (a) and (b).

(a)     Draw a ring around the correct answer to complete each sentence.

(i)     Hydrochloric acid is acidic.
 

    Cl-  

  This is because it contains H+ ions

    OH-  

(1)

3.

(ii)    Sodium hydroxide solution is alkaline.
 

    H+  

  This is because it contains Na+ ions

    OH-  

(1)
 

      higher than  

  (iii) The pH of acids is lower than the pH of alkalis.

      the same as  

(1)
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(b)     Ethanoic acid is a weak acid.

Universal Indicator can be used to show that hydrochloric acid is a stronger acid than
ethanoic acid of the same concentration.

Explain how.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

(c)     Draw a ring around the correct answer to complete this sentence.
 

  completely  

Strong acids and strong alkalis are not ionised in water.

  partially  

(1)
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(d)    The diagram shows the apparatus used to find the volume of hydrochloric acid that reacts
with 25.0 cm3 of sodium hydroxide solution.

 

(i)      Which one of the following is the correct name for A?

Draw a ring around your answer.
 

beaker conical flask pipette

(1)

(ii)      Use the correct word from the box to complete the sentence.
 

distillation filtration titration

The method used to find the volume of acid that reacts with a known volume

of alkali is __________________________________ .

(1)

(iii)     Suggest one way to make the results more reliable.

______________________________________________________________

(1)

(Total 9 marks)
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A student investigated the electrolysis of sodium chloride solution.

Figure 1 shows the apparatus used.

Figure 1

4.

(a)     Figure 1 shows the volume of gas B collected in 10 minutes.

What is the volume of gas B?

Volume of gas B = ____________________ cm3

(1)

(b)     The table shows the student’s results using sodium chloride solution of concentration 30
g/dm3

 

Experiment
Volume of gas B collected in 10

minutes in cm3

1 2.2

2 2.2

3 2.0

Calculate the mean volume of gas B collected in 10 minutes.

___________________________________________________________________

___________________________________________________________________

Mean volume = ____________________ cm3

(2)
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The student repeated the experiment using different concentrations of sodium chloride solution.

Figure 2 shows some of the student’s results.

Figure 2
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(c)     One point on Figure 2 is anomalous.

What is the concentration and volume of the anomalous point?

Give a reason for your choice.

Concentration ____________________ g/dm3

Volume ____________________ cm3

Reason ____________________________________________________________

___________________________________________________________________

(2)

(d)     Describe the trend shown on Figure 2.

___________________________________________________________________

___________________________________________________________________

(1)

(e)     Draw one line from each type of variable to the description of the variable in the
experiment.

Type of variable  
Description of variable in

the experiment

   
Concentration of sodium

chloride solution

     

    Power supply

Dependent variable    

    Temperature of solution

Independent variable    

    Volume of gas collected

     

   
Volume of sodium chloride

solution

(2)
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Sodium chloride solution contains sodium ions (Na+) and chloride ions (Cl−).

(f)      Sodium chloride solution is electrolysed.

Explain why the sodium ions are attracted to the negative electrode.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

(g)     Complete the sentence.

Choose the answer from the box.
 

are too big are too small cannot move have delocalised electrons

Solid sodium chloride does not conduct electricity because

the ions _________________________________________ .

(1)

(h)     Which two gases are produced during the electrolysis of sodium chloride solution?

Tick two boxes.
 

Carbon dioxide

Carbon monoxide

Chlorine

Hydrogen

Nitrogen

(2)

(Total 13 marks)
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Electroplating is used to coat a cheap metal with a thin layer of an expensive metal.

In the diagram a teaspoon made of nickel is being coated with silver.

 

Silver nitrate (AgNO3) contains silver ions (Ag+) and nitrate ions (NO3
−).

5.

(a)     Solid silver nitrate, AgNO3(s), does not conduct electricity.

Choose the correct answer in the box to complete the sentence.
 

are too big cannot move are too small

Solid silver nitrate does not conduct electricity because the ions _______________

___________________________________________________________________

(1)

(b)     Draw a ring around the correct answer to complete each sentence.

(i)      Silver ions move to the negative electrode because
 

  no charge.

they have a negative charge.

  a positive charge.

(1)
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    atoms.

(ii) When silver ions reach the negative electrode they turn into silver compounds.

    molecules.

(1)

(Total 3 marks)

An ore contains zinc carbonate (ZnCO3).

(a)     Complete the table to show the number of atoms of each element in the formula of zinc
carbonate.

                     

Element
Number of atoms in the formula

ZnCO3

Zinc, Zn 1

Carbon, C  

Oxygen, O  

(2)

6.

Zinc has been done for you.

(b)     Draw a ring around the correct answer to complete the sentence and the word equation.

(i)      Zinc carbonate decomposes in a similar way to calcium carbonate
 

  water is added.

when cooled.

  heated.

(1)
 

          carbon dioxide

(ii) zinc carbonate   zinc oxide + hydrogen

          oxygen

(1)
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(c)     Another ore contains a mixture of zinc carbonate and lead carbonate.

The metals zinc and lead are produced from this ore in two stages:

Stage 1 decomposing the carbonates to produce a mixture of zinc oxide and lead oxide.

Stage 2 mixing the oxides with carbon and heating in a furnace.

 

Some of the reactions in the furnace are:
 

zinc oxide + carbon   zinc + carbon dioxide

 

lead oxide + carbon   lead + carbon dioxide

 

carbon + oxygen   carbon dioxide

Use the information given to help you to answer these questions.

(i)      Draw a ring around the correct answer to complete the sentence.

 

  combustion.

furnace is called decomposition.

The reaction between carbon and oxygen that heats the
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  evaporation.

(1)

(ii)     Tick ( ) one reason why carbon reacts with zinc oxide to produce zinc.
 

Reason Tick ( )

carbon is less reactive than zinc  

carbon is more reactive than zinc  

carbon is similar in reactivity to zinc  

(1)

(iii)    In the furnace zinc is a gas but lead is a liquid.

Suggest why.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(Total 8 marks)

Humphrey Davy was a professor of chemistry.

In 1807 Humphrey Davy did an electrolysis experiment to produce potassium.

(a)    (i)      Humphrey Davy was the first person to produce potassium.

Draw a ring around the correct answer to complete each sentence.

Humphrey Davy’s experiment to produce this new element was quickly
 

  had a lot of money.

accepted by other scientists because he had a lot of staff to help.

  was well qualified.

(1)

7.
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(ii)     Other scientists were able to repeat Davy’s experiment.

Draw a ring around the correct answer to complete each sentence.

Being able to repeat Davy’s experiment is important because
 

  check the results of the experiment.

other scientists can see if the experiment is safe.

  take the credit for the discovery.

(1)

(b)     A student tried to electrolyse potassium chloride.

 

Potassium chloride contains potassium ions (K+) and chloride ions (Cl−).

(i)      The student found that solid potassium chloride does not conduct electricity.

Use the correct answer from the box to complete the sentence.
 

are too big cannot move have no charge

Solid potassium chloride does not conduct electricity because

the ions ________________________________________ .

(1)

(ii)     What could the student do to the potassium chloride to make it conduct electricity?

______________________________________________________________

(1)

(iii)    During electrolysis why do potassium ions move to the negative electrode?

______________________________________________________________

(1)
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(iv)    Draw a ring around the correct answer to complete the sentence.

When the potassium ions reach the negative electrode
 

  atoms.

they turn into potassium electrodes.

  molecules.

(1)

(Total 6 marks)

The electrolysis of sodium chloride solution produces useful substances.

(a)     (i)      Choose a word from the box to complete the sentence.
 

covalent                         ionic                         non-metallic

Electrolysis takes place when electricity passes through _________________

compounds when they are molten or in solution.

(1)

8.

(ii)     Choose a word from the box to complete the sentence.
 

alkenes                       elements                        salts

During electrolysis the compound is broken down to form________________

(1)
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(b)     The table of ions on the Data Sheet may help you to answer this question.

The diagram shows an apparatus used for the electrolysis of sodium chloride solution.

 

Reproduced with the permission of Nelson Thornes Ltd from PATRICK FULLICK et al,

ISBN 0-7487-9644- 4. First published in 2006

Identify the products A, B and C on the diagram using substances from the box.
 

chlorine gas                      hydrogen gas            oxygen gas

sodium hydroxide solution                              sodium metal

(i)      A is __________________________________________________________

(1)

(ii)     B is __________________________________________________________

(1)

(iii)     C is __________________________________________________________

(1)

(Total 5 marks)

(a)     Citric acid produces hydrogen ions in aqueous solution.

          These ions can be represented as H+(aq).

          Complete this sentence.

          The (aq) means that the acid has been dissolved in _________________________ .

(1)

9.
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(b)     The diagram represents a hydrogen atom, H.

 

          Use the diagram to explain why a hydrogen ion, H+, is a proton.

___________________________________________________________________

___________________________________________________________________

(1)

(c)     Citric acid is a weak acid.

          Draw a ring around the correct answer to complete the sentence.
 

  has a low boiling point.

The word weak means that the acid is dilute.

  is partially ionised in water.

(1)

(d)     A student measured the pH of four acids, A, B, C and D.

          The acids were the same concentration. The same quantity of magnesium ribbon was
added to each of the acids. The volume of gas produced after 5 minutes was recorded.

          The results are shown in the table.
 

Acid pH
Volume of gas in

cm3

A 2 18

B 5 6

C 1 24

D 4 12

(i)      State one way in which the student made sure that the experiment was fair.

______________________________________________________________

(1)
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(ii)     Use the results to arrange the acids, A, B, C and D in order of decreasing acid
strength.

Most acidic __________________________________________ Least acidic.

(1)

(e)     When acids react with alkalis, the hydrogen ions from the acid react with the hydroxide ions
from the alkali.

(i)      Which one of the following represents the formula of a hydroxide ion?

         Draw a ring around your answer.

                                    H–                         O–                        OH–

(1)

(ii)     Draw a ring around the correct answer to complete the sentence.
 

  acidic.

A solution with more hydrogen ions than hydroxide ions is alkaline.

  neutral.

(1)

(Total 7 marks)
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This is the headline from a newspaper:

 

(a)     The bar chart shows the percentages of metals in UK coins in 1991.

 

Use the bar chart to answer these questions.

(i)      Which metal is in all of these coins?

___________________________________

(1)

10.

(ii)     Which coin does not contain zinc?

___________________________________

(1)
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(iii)    What is the percentage of nickel in a 50p coin?

Percentage = _______________ %
(1)

(iv)     Draw a ring around the correct metal to complete the sentence.

Pure copper is too soft to be used for 1p and 2p coins.
 

  nickel  

Copper is mixed with zinc and tin for 1p and 2p coins.

  iron  

(1)

(b)     The value of the metal in 2p coins which were made in 1991 is now 3.3p.

(i)      Suggest why a 2p coin made in 1991 is worth 3.3p.

______________________________________________________________

______________________________________________________________

______________________________________________________________

(1)

(ii)     Suggest why copper-plated steel is now used for 1p and 2p coins.

______________________________________________________________

______________________________________________________________

______________________________________________________________

(1)

(Total 6 marks)
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This question is about making copper salts.

The figure below shows the apparatus given to a student.

 

Outline a safe plan the student could use to make pure, dry, crystals of the soluble salt copper
sulfate from the insoluble metal oxide and dilute acid.

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

(Total 6 marks)

11.
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